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Tech Insights 

Exploring power-management design issues for advanced systems 

MOSFETs Break Out Of The Shackles Of 

Wirebonding 

By Replacing Wirebonds With A Copper Strap, Power MOSFETs Finally Enter A New 

Era Of Electrical And Thermal Efficiency. 

Patrick Mannion 



With processors, automotive electronics, and telecom board-mount applications all demanding greater 
power densities, thermally inefficient, high-resistance devices are wreaking havoc on system reliability. 
At the same time, power lost due to electrical inefficiency is draining valuable system resources. Add 
this to ongoing demands for lower cost, and it becomes apparent that traditional paths to efficiency 
nirvana are fast approaching diminishing returns. These paths, which follow the age-old practice of 
increasing silicon efficiency, have been so successful to date that the packaging and wirebond 
connections external to the die are now being recognized as the leading contributors to device 
inefficiency-not the die itself. 

Recognizing this, International Rectifier, El Segundo, Calif., has replaced the wirebonds connecting the 
source to the leadframe with a solid copper strap that covers the surface of the die. This provides a 
highly conductive path, thermally and electrically, from the die to the leadframe and pc board. 
According to IR, this has resulted in a 10 to 20% reduction in thermal resistance and a 61% reduction in 
package contribution to electrical resistance for source connections. Called CopperStrap, the technology 
provides a 10 to 20% reduction in silicon temperature rise, allowing for less paralleling of MOSFETs, 
smaller chips and package outlines, and higher reliability. 

Circumventing wwirebonding allows the CopperStrap to decrease assembly time and eliminates dreaded 
cratering and "purple plague" phenomena associated with wirebonds. Though not quantified as of yet, 
the connection methodology all but eliminates wirebond-related source inductance, a feature of 
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For Immediate Release 

Contact: Bob Decker, Wall Street Communications 
Phone: 650-323-3936 Fax: 650-323-5650 
Email: Bob.Decker@_wallstcom.cpm 

4 milliohms in the SO-8: Vishay Siliconix Sets New Record 
For Power MOSFET On-Resistance 

New Package Technology Yields Nearly Twofold Improvement Over Previous 
State-of-the-Art 


t mi. 



SANTA CLARA, CALIFORNIA - December 
9, 1998 - Vishay Siliconix today announced a 
major breakthrough in power MOSFET 
performance with the release of an n-channel 
device offering maximum on-resistance of just 
4 milliohms in the SO-8 package. The new 
Si4430DY is one of three new LITTLE FOOT® 
devices that combine Vishay Siliconix's 32- 
million cell TrenchFET® silicon with an 
advanced technique that dramatically reduces 
the packaging contribution to overall device 
resistance. 


"With our 32 million cells per square inch 
TrenchFET technology, which remains the 
state of the art for power MOSFETs, Vishay Siliconix power MOSFETs 
reached the point where approximately half the total on-resistance for an SO- 
8 device was in the package components rather than the silicon," said Dr. 
Felix Zandman, Chairman of the Board and CEO of Vishay Intertechnology, 
Inc. "The next logical step was to reduce the resistance of the package itself, 
which is what we have done in these new LITTLE FOOT devices, with 
dramatic results." 



To create these new LITTLE FOOT devices, Vishay Siliconix has 
developed a proprietary PowerConnect™ technology to replace the bond 
wires found in traditional power MOSFET packages with a direct connection 
between the silicon die and the copper lead frame. The result is to increase 
the number of leads that are directly connected to the chip. 

This maximizes the thermal performance and increases the package area 
available for active silicon. Certain aspects of this technology are the subjects 
of a pending patent application. 

The new 4-milliohm Si4430DY can handle up to 22 A of current and will 
dissipate up to 3.5 W, a nearly two-fold improvement over any previous power 
MOSFET in the SO-8 package. With power dissipation capabilities 
comparable to much larger devices, it will allow designers of Pentium II power 
conversion circuitry in desktop computers to replace the DPAK power 
MOSFETs now used in this application with the much smaller LITTLE FOOT 
SO-8 device. Current handling is so improved compared to previous- 
generation devices that the number of MOSFETs used as switching elements 
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Sn^iS-viS^^*" 9 technology in a much smaller footprint, Vishay 
\TZ n ^T batt6 ?: S ^ StemS With 3 P^kage measr'glu 9 t 3 02 x 2 84 x 

32™? both ^ OSFETs in s e"es. For very lolvotege systems the 
S DV « specified for operation at gate drives as low as 18 V Vishav 
Silicon x is the industry's first supplier to offer power MOSFETs wit ha 18 V 
operating voltage. An additional 12 such devices, whk* are esseS 
components in the development of ultra-low-voltage portable systems are 
being separately released by Vishay Siliconix. systems, are 

Samples of the Si4430DY, Si3801 DV, and Si3803DV are available now 

Si?80 U 3 C DV a q n U H nti ni ^olT^ 04 1998 for the SB801 S7and 
bi3803DV, and in Q1 1999 for the Si4430DY. 

a leld^min f° t AQ: " S J Ln 3 COmpany of Visha y 'ntertechnology, Inc is 
n nXllnH BCt T r ° f P0Wer MOSFET s. Power ICs, and analog signal 
processing devices for computers, cell phones, fixed communications 

aTs°o SSt^V'? 0ther e ! eCtr ° niC SyStems ' ^^Lue 
fahl » ^ °- n ' fhe Com P an y s facilities include Class 1 six-inch wafer 

25bS2Jl?H to H e manufacture ° f P°wer products in Santa Clara 
California and Itzehoe, Germany. Analog switches analog multiDlexers anrt 

SaTSfanfJr^ fte Company's tircS'S ab n 

facS n 2,?hJ I V subcontra ctor in Beijing. China. Assembly and test 
?h«?n J S de 3 C^Pany-ownecl facility in Taiwan, a joint venture n 
Shangha,, Ch.na. and subcontractors in the Philippines. India and Taiwan. 

Vishay Intertechnology, Inc. (NYSE: VSH), a Fortune 1 000 comoanv with 
revenues running at an annua, rate of approximate^ $£ b°lton isTttst 
«?JE? EW TT manufacturer of Passive electronic components (resistor? 

Kes o%o£ C 0fS an ? 3 maj0r pr0ducer of discrete semLnductoS ' 
(diodes, optoelectronics, transistors), IrDCs and power ICs The comoanVs 
components are vital to the operation of everything electronic and in be 
found ,n products produced by virtually all U.S. and European etectonicl 
equipment manufacturers. With headquarters in Malvern PennsvS 
SnSnlT? ° Ve J 20 ' 00 ° Pe ° p,e in over 60 ^cilities^, thTlfs Mexico 
RZ?,^\ AUSt ? a ; Hungary ' the United Kin 9dom. France, Portugal' The Sch 
Republic, Israel, Japan, Taiwan. China and the Philippines. 

SilirS 1 pIS 01 and TrencnFET are registered trademarks of Vishay 
Siliconix. Pentmm is a registered trademark of Intel Corporation. 
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